South Dakota State University

Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
South Dakota Farm and Home Research

SDSU Agricultural Experiment Station

Spring 1983

South Dakota Farm and Home Research
South Dakota State University

Follow this and additional works at: http://openprairie.sdstate.edu/agexperimentsta_sd-fhr
Part of the Agriculture Commons
Recommended Citation
South Dakota State University, "South Dakota Farm and Home Research" (1983). South Dakota Farm and Home Research. 131.
http://openprairie.sdstate.edu/agexperimentsta_sd-fhr/131

This Magazine is brought to you for free and open access by the SDSU Agricultural Experiment Station at Open PRAIRIE: Open Public Research
Access Institutional Repository and Information Exchange. It has been accepted for inclusion in South Dakota Farm and Home Research by an
authorized administrator of Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more information,
please contact michael.biondo@sdstate.edu.

~ 30 ,

50

1

9, /"/,

1 :;i

n a • /4.
v, >~).________
_

Director's
comments
Project can open up a new market
for South Dakota meat producers

We welcome Dwayne Beck as new
research manager for the James Valley
Research and Extension Center near
Redfield. Many of you know he is one of
our most knowledgeable people in
irrigation.
Let him know your irrigation research
needs. He will be located in the Plant
Science Department at SDSU, but during
the growing season you will more likely
find him at the Redfield station or in that
vicinity.
Dwayne replaces a man we will miss,
Albert Dittman, who retired this year.
Albert had previously managed the North
Central Field Station at Eureka. We also
note with regret the death of Lloyd Dye
earlier this year. Lloyd was Redfield
manager from 1961 to 1972.
Field stations are an important part of
our agricultural research program. They
give us the opportunity to work on
problems where the problems are. The
Redfield location is our principal
irrigation research station.
"The Ag Experiment Station really is
doing a lot of good in agricultural
research; it's just that nobody knows
a bout it." I hear that too often.
We had a chance to rectify that
problem a little this spring, by
participating in the national agricultural
2

research fair in Washington. The House
ag committee was the prime sponsor of
the event; 22 states were invited to
exhibit projects of which they were
particularly proud. Members of Congress,
the diplomatic corps, and the White
House staff visited the fair. The press
was also there. It was a great opportunity
to tell our story to the people who make
important decisions that affect all of us.
We offered samples of chunked and
formed South Dakota beef steaks.
Chunked meat is restructured meat,
whether it be beef, pork, lamb, turkey,
chicken, or fish. It has been a very
significant project at our station.
Small flakes or chunks of frozen meat
are blended with a small quantity of salt
to enhance the binding qualities of the
meat protein. A hydraulic press shapes
the meat into a "log" that can be cut into
exact portion sizes.
What this means to farmers and
ranchers is this: restructured meat opens
up a whole new market-those people
who do not eat much steak and roast.
When the consumer can get an appealing,
low-cost product, the resulting demand
gives the producer a higher price for a
large percentage of the animal carcass
which now ends up as hamburger. This
very definitely helps improve the
economics of livestock producing states D
such as South Dakota.
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Stockwater fish
Many a dugout could also offer
family food, commercial fishery
Dugouts, with their rectangular sides
and bare spoil banks, are primarily for
stock watering. However, they also
appear to be good places to raise fish.
We in the Department of Wildlife and
Fisheries Sciences at SDSU have been
raising fish in these ponds for 3 years
now, and we're going to continue to
improve on the methods we have used.
Dugouts don't look like good ponds for
fish, and they are not in one respect. A
permanent fish population can't reliably
be kept in them; their size and depth
make them vulnerable to winter fish kills.

However, dugouts can hold annual crops
of fish-good crops in fact.
Too wet, too dry, and cormorantsbut the cooperators were great!

It's estimated that we have over 20,000
dugouts in South Dakota. These familiar
ponds are rectangular in shape and
depend upon surface runoff or
groundwater seepage for their water
supply. They are small, typically ¼ acre
or less, and unusually deep for their size,
3

with most having 6 to 10 feet of water.
They are steep sided so they have very
little shallow water area.
Dugouts usually have two spoil banks
made up of the soil excavated to produce
the dugout. They also tend to b~ ery
fertile, because of fertile soil and the
stock activity around them. Most of them,
of course, are on private land.
We want to publicly thank the
landowners who.are cooperating with us.
Without the friendliness of these people,
our work would not be possible, since
most of our department's research is
conducted on private land, and all of our
dugout research is on private ponds.*
The opportunity for landowners to use
their ponds for raising fish for family
food or recreation is important to us, and
also important are the potentials of
commercially raising fish in dugouts. The
dugout represents an in-place resource
which is not being utilized to its fullest.
We chose rainbow trout and channel
catfish for the study because they are
available as small fish from commercial
sources, they are desirable food fishes
that are compatible with waters in our
area, and they are fast growing.
As would be expected with any
experimental work (or anything in life, for
that matter), things don't always work out
the way they were planned. We've had
dugouts flooded after heavy rains and
dugouts dried up after no rains. We've
had fish disease problems. We've even
had to outwit cormorants, those large,
fish eating birds common to eastern South
Dakota.
When we first started, the fish were
stocked directly into the dugouts. This
method had advantages and
disadvantages. The fish can efficiently
utilize the natural food produced in
dugouts and can seek out the best plar:es
in fhe pond fo live. But it requires eifort

*The dugout work is jointly funded by the South Dakota
Agricultural Experiment Station and the South Dakota
Department of Game, Fish and Parks. The GF&P
contribution is derived from a grant by the National
Marine Fisheries Service.
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A summer in a dugout ends about the same way as a
summer on the range for cattle-with "roundup" time. Fr'e'e
living fish are even slipperier to catch than a half wild
yearling calf; that's why seines are brought into play.
Question for fish biologists is same as for stockmen: Has
this been a good growing year?

to remove the fish once they reach a
harvestable size. For us, that meant using
a seine.
We are now experimenting with
stocking the fish into cages placed in the
pond. The cages, which are 3 feet long,
1 ½ feet wide, and 6 feet deep, make the
fish easy to harvest and protect them
from the cormorants. However, because
natural food is not as available to the
caged fishes, we must feed them a
commercial fish food to obtain adequate
growth.

A 9-inch trout looks better;
a 9-inch catfish is hardier

Rainbows and channel cats each have
a built-in advantage the other didn't have.
Rainbows reach a usable size more
quickly. A 9-inch trout is more usable as
a food fish than a 9-inch channel catfish.
The trout, however, are less tolerant to
warmer water temperatures and lower
oxygen levels than the catfish. We have
been able to keep catfish in the dugouts
all summer without mortality; the trout
have not been able to survive in large
numbers all summer. As summer
progresses, the dugout water warms at
the top first, but oxygen is reduced from

Cages are a little bit like small pastures instead of open
range in the entire dugout; at least some food has to be
brought to the fish. But they are protected from cormorants
and harvesting is a cinch.

-

-

the bottom of the pond up. We have to
remove the trout before low oxygen from
the bottom meets higher water
t~mperatures from the top.
The number of trout growing days has
varied each year of our work, but in all
years rainbow trout reached a
harvestable size before they had to be
removed. In one year the trout were
stocked in late April; at that time the fish
were 5.5 inches long and weighed about
1/16 pound. After being in the pond for
82 days they had increased in length to
over 9 inches and weighed almost ½
pound. These fish were not fed artificial
food.
In another year, when cage work was
done, the trout were stocked at a length
-of 5.7 inches and a weight of a little over
1/13 pound. In 58 growing days (50 of
which the fish were fed 4 % of their body
weight per day commercial trout food) the
fish had reached an average length of
about 8 inches and an average weight of
over¼ pound.
Initially it might seem that the fish do
better free in the ponds than in cages.
This may be true, but cage survival was
much higher than when fish were free in
the ponds. In addition, the year the cages
were used was a shorter growing season.
The best catfish trial resulted in fish
which were about 11 inches long and
almost ½ pound. These fish started at 4.3
inches and about 1/12 pound. They were
in the ponds for 140 days, but during

Best catfish measured about 11 inches and weighed about a
half pound after a summer. Trout grew faster, but they can't
take low oxygen levels and warm water temperatures as
easily as can the cats.

some of those days water temperature
was below the level at which catfish will
feed ·and grow. Cage work on catfish was
wiped out by a parasitic infestation, so
that work will need to be redone.

Can dugouts provide food fish?
Yes, and they taste just fine

Eating the fish was another part of the
experiment.
They passed the taste buds of three
different juries with high marks. We
judged them, of course. The landowners
liked them. And a taste-test conducted by
the Department of Nutrition arid Food
Science, SDSU, gave them a "do pass."
With both rainbow trout and channel
catfish we have tested different stocking
rates, feeding rates, and other facets of
raising the fish in dugouts. It is too early
to provide recommendations to
landowners concerning specific methods
or to give meaningful estimates of
economic feasibility. We do know,
however, that we can raise fish in
dugouts and that they taste good. Many of
our other questions will be answered in
the next 3 years of the study.
D
The author is C.G. (Chuck) Scalet, head of the Department
of Wildlife and Fisheries Sciences, SDSU.
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Researcher friendly
That's what computers are. We get
a lot of work out of the few we have

Still uncomfortable when you hear
"computer talk?" Some scientists at
SDSU are old hands at it.
It's been over 20 years since the
Agricultural Experiment Station first
began using computers to store and
analyze data on crop performance and
beef breeding.
Today, even though equipment is
limited, computers are used in virtually
every department for a variety of tasks.
These jobs include collecting,
summarizing, and illustrating data and
developing models for the simulation
work, to mention a few.
In fact, the computer does for data
handling what the combine did for on-thefarm grain handling.
That explains why department heads in
the Experiment Station have placed high
priority on computerized data handling
equipment even though budgets are very
limited. Time. and energy saved and
accuracy and speed are the payback~.
Computer can look over numbers,
keep the best, discard the rest
For example, Dr. Eugene Arnold, who
heads weed research work in the Plant
Science Department, uses a computer in
every phase of his research, from the
procedure to randomize plots and collect
data, to analyzing the data, to printing up
the final report.
" The real sa vings has been in the
amount of manpower and the decrease in
mistakes, which comes because numbers
do not have to be handled as often. In
addition, the volume of data can
increase," he says .
Arnold's project now involves between
120 and 150 experiments a year. He is
expending no more manpower than he did
in pre-computer 1975 when he only had
about 75 separate plots.
6

One bonus has been letting the
computer keep track of plant growth
stages. " It tells us when certain work has
to be done on each plot," he says.
Arnold would like to have portable
equipment to enter data at outlying field
stations. Then it could be checked right at
the site. As it is now, a second trip mu's t
be made out to the plot if a question
comes up. He would also use more
computer technology in teaching.
Dr. Fred Cholick, spring wheat breeder
for the Experiment Station, has been here
just a year. He keeps records on about
2,000 separate lines of plant breeding
material at any given point in time.
Starting with yield data, each line is
evaluated for up to a dozen factors. They
include plant height, maturity, bushel
weight, and straw strength or lodging
resistance. In addition, each is tested
against four disease reactions and about
five quality factors such as protein and
bread making potential.
"We couldn't do that without some
computer capability. It would take weeks
to gather and analyze the dRta by hand. I

a
.,/J

would not want to pay that labor bill.
And once we obtained the data, we could
only look at averages. With the computer
we can look at data that has accumulated
over time.
"In my work we discard over 99.9%
of the material that is studied. The sooner
we can discard materials that are not
suitable the more we can concentrate on
those plants that show breeding
promise." Cholick says.
Cholick will not let computers do all his
work. Visual observations are still
important and some judgments have to be
made, but once the data is recorded, the
computer can rank each breeding line
with all others for each factor that is
measured-in seconds without error. A
few years ago an individual would shuffle
data for days to accomplish the same
task.
What's more, until the computer
arrived, data were analyzed and
decisions made on only the current year.
"Now that can be added to the
information already in the computer and
we have a base of several years' work,"
he said.
Pushing a button doesn't free Cholick of
all responsibilities. "It really helps in
giving me data. But the decision is. still
mine to make."
Paul Fix en, assistant professor of soils,
wants to fine tune fertilizer
recommendations with a computer. While
it has helped to have a computer
available on the next floor in his building,
Fix en feels he would use it more if he had
his own terminal. In his office would be
nice, he says, voicing the thoughts of
many other researchers.
One disk, size of a 45-rpm record,
holds weather data back to 1870's

-

Another place you'll find computers is
in the Department of Agricultural
Engineering. The earliest use involved the
recording of weather data in 1961.
Weather records-from as far back as
the late 1800's-were punched into
computer cards.
The cards multiplied over the years
into 30 cabinets containing 20 drawers
each, and each holding 2,000 cards. Bill
Lytle, ag engineer who handles weather

data for the entire state, began to feel a
bit crowded.
During the 1970's Lytle transferred the
data to 15 reels of quarter-inch magnetic
tape, the type once used for reel-to-reel
tape recording. All of the weather data,
the daily records of maximum and
minimum temperatures plus precipitation
for 90 weather stations in South Dakota,
some dating back to 1871, is stored on
those 15 tapes. It is from these daily
records that the Crop and Livestock
Reporting Service prepares weekly and
monthly weather summaries.
Lytle isn't finished yet. Now he's
working on moving that information to a
single computer disk. One 8-inch disk will
probably store all of the material on .the
15 magnetic tapes. Besides the space he
saves, he can get back any one piece of
information much faster from the disk.
You can "try out" options
before you commit yourseH

First chance he got, Dr. Chris Dinkel
began feeding a computer his information
on livestock breeding selection and
carcass steer evaluation. The carcass
project alone involves measurements of
35-40 traits on as many as 1,200 animals.
He now uses the computer in
evaluating crossbreeding systems, helping
stockgrowers "try out" breeding
programs for specific traits before
committing to any one program. That's
using-the computer for modeling or
simulation purposes.
.
He's also working on a project that
simulates beef production from the time
of breeding to slaughter, and he hopes to
predict the measurements of retail cuts
under a particular breeding program.
Once the model is completed, Dinkel
hopes to study the influence of most beef
production factors on the final product.
Dr. Les Christianson, another member
of the ag engineering staff, first used the
computer to develop a simulation model
of livestock buildings and their energy
requirements while an SDSU graduate
student.
The model included temperature
variations, insulation thickness, building
configuration, stocking density, and
ventilation rate. The results have been
requested by the University of Nebraska
7

where they will be built into a computer
program. available to South Dakota
farmers through AGNET.
It can make information collection

a matter of days instead of months
When ag engineers began designing a
portable solar unit to dry crops and
provide supplemental winter heat for
swine buildings by using solar energy,
they found their paper work getting out of
control.
. They had installed between 70 and 80
thermocouples to collect data at points
throughout the system. All that data the
thermocouples turned out needed
recording. A microcomputer made it
possible to take the data continuously and
directly.
"Oq.e of the nice features,"
according to Ken Stange, who rides herd
on a number of projects that require
computer programming in ag engineering,
"is that you get immediate feedback. It
reduces the risk of getting data that have
been ruined because of some problems
with equipment, with an equation, or
even with the theory being used."
A recent project led by Christianson
also demonstrates the capability of the
computer to monitor data points. The
project involved a verticle-axis wind
turbine. Because wind velocity is so ·
variable and impossible to control,
research involving wind poses special
problems.
Taking 15 readings per second, the
computer gathered information from
nearly 100,000 data points on a 24-hour
basis. "Within 3 days we had all the data
we needed to evaluate the turbine. There
is no way we could have gotten this type
and amount of data without special
equipment, and even if we had been able
to, nobody doing wind related research
would have taken our findings seriously,"
he said.
Had that data been collected on strip
charts Christianson estimates it would
have taken one person working full time
at least 2 months to transfer the data to a
computer. One person working 2 or 3
days can handle the same amount of
data, and the results are more accurate,
he said.
What about the potential for computer
error?
8

"Errors are possible, but less likely
than human error, especially when it
comes to actually handling data," says
Stange.
But there aren't enough to go
around, industry's pulling ahead
The computer capability for data
storage and analysis is established. But
it's hard to work at a terminal when
other impatient users are waiting at your
shoulder.
Administrators faced with budget
cutbacks find it difficult to come up with
the dollars to invest in computer
equipment. And the problem feeds on
itself. Give more researchers more
computers, and they will find more ways
to use them. There'll still be an equipment
shortage.
Department heads are not free to
spend money which accumulates from
vacant positions for computer technology.
Obtaining computer technology fast
enough to keep ahead of industry is
another concern. The Experiment Station,
Cooperative Extension, and the teaching
program use computers in only some
areas. But industry uses this technology
A \':1
in nearly all areas. Students must have
w,
computer related training if they are
going to compete in the job market.
And, "I believe the computer is also
changing our thinking on what research
we ought to do," says Christianson.
For example, he believes we already
could develop equipment that would sense
weed patches in a field and apply
chemicals on only those areas rather than
on the entire field. Or could seed and
fertilize at changing rates, adapting to
slope and soil type as the machinery
moved over the field.
"An immediate challenge might be to
develop equipment that can adjust itself
to the information a computer is trying to
communicate to it," he says.
The "computer talk" goes on. You hear
a lot of it on campus these days. If the
scientists wh0. have computers seem
overly fond of them, there are reasons.
The computers not only take over the
routine chores, they can help the
scientists give you more accurate, more
A \.
timely information, information you can
use with confidence.
0 wJl
The author is John Pates, head of the Agricultural
Communications Office.

How to pick a flower
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Sunflowers come-in all kinds of
varieties. Which is right one?
Have you alrea dy decided to plant
sunflowers next year? Where? How many
acres? What do you guess the market
outlook to be?
That's only the first set of questions.
Now come some specific management
decisions-weed control, fertility levels,
planting dates and rate, and choice of
hybrid. An error in any of these could
cause a substantial reduction in income
through loss of yield.
One of the most important points in
selecting a hybrid is its seed yielding
potential. Seed costs no more for a low
yielding hybrid than a high yielding one.
_So right now you are watching fields and
performance trials in your neighborhood.
Some of these hybrids probably look like
they're going to yield a big crop.
The big question: Does that make them
the best hybrids for you to plant next
year?
No one trial gives you all answers;
check several years and localities

Neighbors' fields and any nearby
performance trials do give you good
information. Yet, yield data from a
location 100 miles away or data from 2
years ago for the same hybrid are just as

important as this year's performance.
Since we can't predict next year's
environment, we have to plan for an
" average" year. That's why we need to
look at average yields over a period of
time and at a number of locations. This is
true even if everyone is sure it's going to
be a wet year or, by contrast, a dry year.
Moisture at flowering can turn a dry year
into a respectable year in terms of seed
yield. The conditions you may encounter
this year could be the same as those
experienced 100 miles away last year.
That's why a collection of data is
important.
Compare the relative performance of a
hybrid with others in as many locations
and in as many years as possible. Keep
information you obtained several years
ago. A hybrid which performs relatively
better than others, say in the top third of
a trial, over a range of environments is a
better choice than a hybrid with very
high yields in a few trials.
A number of sources of information on
hybrid performance exist. Some are
better than others. There are several
characteristics of a good test, but keep in
mind that there is no perfect trial in the
sense. that it included all the information
on all the hybrids you think are
important. Yield trials need not ·always be

replicated, although I think this is
preferred.
Reliable information can also be
obtained from "strip-tests" of up to ¼
acre per hybrid, provided a check hybrid
apears several times throughout the test.
The best situation for a strip test would
be a check hybrid every third plot.
Don't be fooled by differences in yield
of a few pounds. In most trials it seems to
take about a 15% yield difference
between hybrids to be statistically
significant. Yields should also be
e)!:pressed on a uniform moisture basis,
usually 10%.
Good seed yield is not all you 're
after; balance it with other traits

There are traits other than seed yield
which are also important in hybrid
selection.
Generally, planting as late a maturing
hybrid as you can get by with will
produce the greatest yield. Sunflowers
and corn are similar in that the more of
the growing season that is utilized, the
higher the yield. Most hybrids are
normally ready for the harvest 100-120
days from planting dates that begin in
mid-May and continue through the latter
part of June, say June 25th. Later planting
may require an earlier maturing hybrid.
Test results from SDSU indicate that
planting earlier than May 15 will avoid a
majority of the seed weevil infestation
which occurs from the more normal
planting dates. However, seed yields have
been disappointing.
Additional testing is needed before
final recommendations can be made here.
It appears that with our present hybrids
we can plant too early.
Moisture content at harvest is another
trait to check out ahead of time, because
it is a measure of relative maturity and
dry down characteristics. A moisture
content of about 15% at harvest seems to
give the least amount of field loss and
dockage. However, sunflowers need to be
less than 10% moisture for long term
storage. Drying sunflowers is easier than
drying corn, but still it costs, so it's best
to do as little drying as possible.
The market pays attention to oil
content, as well it should. Farmers sell
seed, while crushers- buy oil.
10

Select a high oil sunflower hybrid over
a lower oil hybrid which has about the
same yield. However, it's not good to
sacrifice too much seed yield in favor of
oil content. The premium is paid on oil
content above 40% at 10% moisture and
is based on current market price. There
is also a discount if oil content is below

I

40%.

There are a number of disease pests
for which resistant or tolerant hybrids
exist. Rust, verticillium wilt, and Race 2
of downy mildew are all controlled with
resistant or tolerant hybrids. To date,
there are not any hybrids being marketed
on a large scale which are resistant to
Race 3 of downy mildew, sclerotinia, or"
any of the foliar diseases such as phoma,
septoria, or alternaria. Nor are there any
hybrids resistant to premature dying . .
.B reeders are expending considerable
effort in development of hybrids resistant
to a broader spectrum of diseases, and
fortunately, these diseases do not
threaten the entire industry.
Quality of the seed you plant is another
important factor. Quality is more a
function of the environment in which the
seed was produced and seed conditioning
than of the hybrid. It makes little sense to
plant poor quality seed of a high yielding
hybrid. This decision can result in lower
yield potential than planting good quality
seed of a hybrid with lower yield
potential.
If a seed company is unable to provide
good quality seed of a given hybrid, then
find another hybrid you like.
Well conditioned sunflower seed which
is of high quality is uniform in size, free
of any inert particles, and high in
germination. This information should be
clearly stated on the bag. Federal seed
laws require that the percent hybrid be
stated on the bag if it is less than 95%
but greater than 75%. If the percent
hybrid is 95 % or more, then this
information is not required. If it is less
than 75% it cannot be. called a hybrid. D

The author is Charles Lay, associate professor in the Plant
Science Department, SDSU. Dr. Lay has conducted
commercial sunflower hybrid trials at four or five South
Dakota locations in 1982 and 1983, with as many as 58
hybrids in some tests. You can get the 1982 results from
your local county agent or from Dr. Bob Hall, Plant
Science Dept. , SDSU.
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Research on wheels

--

This 'research station' is
western half of the state

-

The South Dakota Agricultural
Experiment Station is a system of SDSUbased researchers whose work often is
done on experiment farms at various
locations in the state.
The idea behind this approach,
according to Dr. Ray Moore, Experiment
Station director, is to take the research to
where the problems are.
But nowhere in the state is this
approach carried out to such an extent as
at the West River crops and soils
research facility near Box Elder 8 miles
east of Rapid City. There, you'll see
research on "wheels."
This research station is situated on just
6 acres, and it features only two farmtype structures and small demonstration
plots of mixed alfalfa varieties.
The first-time visitor quickly notes that
this facility is not truly a "farm". In fact,
it is a headquarters. It provides a base,

including work and storage a r eas, for
researchers who conduct experiments in
far-flung locations throughout the western
part of South Dakota.
·
It could be said that the 25 highly
diverse counties of the western half of
the state represent one gigantic research
farm for scientists like Harry Giese and
Clair Stymiest, who operate from the Box
Elder station.
Geise, a research agronomist, says that
a great deal of West River farmerinitiated research requests were received
in the early 1970's, and this set up the
situation which led to establishing the
research facility near Box Elder and also
to the unique approach its personnel take
in providing service to such a huge
geographic area.
About 6 acres of land adjoining the
former South Nike Missile Housing and
Educational Facilities Annex happened to
11

be declared surplus by Ellsworth Air
Force Base located nearby.
The land then was assigned by the
General Services Administration to the
Health, Education, and Welfare
Department (HEW). HEW, in turn,
conveyed the property to South Dakota
State University for educational use.
That complicated maneuver satisfied
the need for a location for the station,
and Geise irnmedia tely began moving his
equipment and a small building to the
site. But the building was not adequate
for the task that lay ahead.
"What we needed was a multi-purpose
building that would provide enough
storage space for machinery, an office, a
meeting area, and a safe-area for the
agricultural chemicals we use in our
work," he said.
"But our first problem was that a state
building isn't supposed to be built on land
that the state doesn't own," he added.
Title to the property eventually was
obtained from the federal government,
and efforts began to obtain the estimated
$80,000 needed to construct the steel
structure that had been designed for the
site. Three consecutive attempts to obtain
state funds for the building failed for one
reason or another.
Finally, in 1977, Moore received a
$25,000 gift toward the cost of the building from the South Dakota Wheat
Commission. The funds were obtained
from a wheat checkoff. Another grant of
money, some $15,000, came from the
South Dakota Seed Stocks Division,
obtained from the sale of foundation
seeds to South Dakota Crop Improvement
Association members across the state.
So, with $40,000 at hand, the South
Dakota State Legislature then gave the
Experiment Station the authority to place
the donated building on the land, which
was by then state-owned.
Geise scaled back the original plans,
and a 50 x 100 foot steel building was
constructed.
Equipment then was secure from
weather and vandalism, and a place was
available for treating samples before
sending them on to the main lab at SDSU.
The building still lacked a concrete floor,
partitions, and a restroom. They have
12

been added over a period of time.
Meanwhile, Geise and Stymiest had
established eight small alfalfa plots and
had landscaped the grounds with a
variety of grasses and trees, most of
which were native to the area.

Research on wheels: solving
problems where they happen

The main "research on wheels" phase
also had begun. Initially, existing plots in
Meade and Lawrence counties were
taken over, harvested, and the data
collected. In the years that followed, the
Crop Improvement Association made
requests for research that resulted in
new plot work in Fall River, Ziebach,
Bennett, Shannon, Meade, Perkins,
Lawrence, Harding, Butte, Haakon, and
Stanley counties.
Geise and Stymiest cooperate in many
areas of work, but each has his own field
of expertise. Geise, for instance, has
primary responsibility for the plots.
He also cooperates with plant breeders
on the SDSU campus in plant
performance trials, works in soil tillage
methods and fertility, and aids in the crop
tours.
Stymiest, an agronomist with
appointments in both Extension and
Experiment Station, conducts field tours
and keeps county agents apprised of
research results. His primary efforts are
in reduced tillage, chemical-aid fallow,
and new methods of applying herbicides
to enhance chemical-aid fallowing.
How does the "research on wheels"
concept work?
On December 27, 1978, five officers of
the Tripp County Crop Improvement
Association drafted a letter to Moore at
Brookings. They said they needed help in
checking out chemical fallow in their
home area.
"About 80,000 acres of winter wheat
are grown in Tripp County each year, and
most of it is in fallow land," they
explained. "Because of rising fuel costs,
we are interested in and would like to see
research work done with chemical fallow
in our area."

-
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A field station, but the " fields " can be almost half across the
state from headquarters-that 's Cottonwood . Almost all the
experiments are conducted on privately owned land , where
the problems are. Headquarters at Box Elder, 8 miles east of

The officers also were interested in
some variety trials for winter wheat,
spring wheat, barley, and oats, and they
also wanted some help in conducting
some fertility trials with small grains.
They further noted that sunflowers had
received lots of attention in their area
during the preceding 2 years, and that
while growers had obtained some good
results, "we would like to have some
more variety information on this crop as
it pertains to our area."
Last, the officers volunteered to obtain
the land for the work, maintain the plots,
and furnish part of the necessary farm
equipment.
"What these Crop Improvement
Association officers had done to this point
was to set the stage for an arrangement
which is not at all unusual in our overall
operation in western South Dakota,"
explained Stymiest. "In fact, it is typical
that almost none of our experiments are
conducted on other than privately owned
land."

Rapid City, is used mainly for equipment storage, sample
processing , and " safe area" for chemicals. Clair Stymiest,
above, works primarily with reduced tillage and fallow
projects ; Harry Geise is in charge of plot work.

The local producers in Tripp County
had voiced their needs and had worked
through their local Crop Improvement
Association. The Experiment Station had
coordinated the requests through the
Tripp County Cooperative Extension
Agent, and the project was underway.
That organizational pattern has been
followed many times since.
One typical project involves land
northwest of Quinn, on the Lavon Shearer
ranch, Stymiest said. There, a regional
variety test site is maintained for small
grains. Varieties include winter and
spring wheats, durum, oats, barley, grain
sorghum, sorghum forages, and safflower.
The site also contains tillage, fertility,
and crop management experiments.
Similar plots also are situated in Harding,
Perkins, Meade, and Bennett counties. D

The author is Larry Tennyson, information specialist in
the Ag Communications Office.
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High-tech .ti II age
This primer on reduced till is
summary of 10 years at SE Farm

Most South Dakota farmers have a
chisel plow and disk. Consequently, they
were the implements used in a 10-year
reduced tillage experiment at the SESD
Experiment Farm near Beresford.
Here are the results for corn and
soybeans for 5 of those 10 years. The
weather played no favorites, wiping out
our fields with hail 2 years and biasing
data with droughts in 3. Yields in the
other 5 years were excellent.*
First time at reduced tillage?
Use last year's soybean field

The soil on the farm is usually quite
mellow in the spring following soybeans.
In most years, plant residues are not
abundant enough to cause a serious
problem. Weeds are usually under control
because most farmers use good chemical
and cultural weed control on soybeans.

So soybean ground is an excellent place
to try reduced tillage methods.
Our chisel plow has 18-inch wide
sweeps spaced at 12-inch intervals on the
frame. The narrow shovels (points) were
3 inches wide. Because they were
twisted, they produced a more vigorous
loosening action on the soil than would 'be
expected from their narrow width.
The disk was a 13½-ft heavy-<luty
tandem with 9-inch spacings and 22-inch
· diameter blades. Front blades were
notched; rear blades were smooth.
The results in Table 1 show that on
soybean stubble in the spring, the disk
was equal to the moldboard plow. The
added advantage was the organic residue
left on the soil surface to help reduce soil
and water erosion. Some farmers and
scientists question whether soybean
residue will be adequate to stop erosion.
With the tillage methods we used, on our
soil, the residue did help.
Table 1. Corn yields (5-yr average), spring moldboard plowing compared to
reduced spring tillage.

* All tillage treatments except one were fertilized each
year. Soil test levels were medium for phosphorus and
high for potassium. Soil pH was 6.9, organic matter 2.7% ,
and nitrate nitrogen 31.7 lb/A. Plant analysis of leaf
samples taken from fertilized plots in 1981 indicated a
nutrient content above the minimum sufficiency level for
phosphorus, potassium, calcium, magnesium, sulfur,
manganese, iron, copper, and zinc. Leaf nitrogen was
close to the borderline between deficiency and
sufficiency.

Spring tillage
treafm6nts
Moldboard plow-disk-drag
Disk-drag
Chisel plow with sweeps-drag

· #2Corn,
bu/A

108
107
105

'Differences In yield are not statistically significant at the 5% confidence
level.
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Will you fall till or leave
standing stallcs all winter?

...
Table 2. Corn yields (5-yr average), spring tillage compared to late fall tlllage.
Tillage treatments

This decision is not the easiest to make.
You have to weigh the danger of erosion
in fall moldboarded fields against the
need for fall tillage on imperfectly
drained soils.
Chisel plowing in the fall, if yields
would stay up, would be the answer. The
tight soils that might be too wet for early
spring work would be ready for planting
on time and the surface residue would
help control winter erosion. The sticking
point is the residue: Will there be enough
for erosion control yet not so much that
the soil warms up too slowly in the
spring, hurting early crop growth?
Table 2 has the answer. There were no
significant differences in yield at the 5%
level for any of the tillage treatments. But
fall tillage on these nearly level, well
drained silty clay loam soils did not
increase yields.
Our fall tillage was quite late in the
season, after the soybeans were
combined. Fall tillage normally helps
increase rate of infiltration in hard,
compacted soils, but when it is done so
late in the year, chances are not good for
getting a rain heavy enough to cause
runoff. That means, for this silty soil, late
fall tillage doesn't necessarily benefit
infiltration rates. The emphasis is on
"late."
Table 3 shows yield of soybeans
following corn. There were no significant
yield differences between moldboard
plowing and the conservation tillage
treatments. Nor were there significant .
yield differences between fall plus spring
tillage and spring tillage only.
That was something of a surprise. We

Fall

Spring

Chisel plow twists
Chisel plow twists
Moldboard plow

Disk-drag
Sweeps-drag
Moldboard plow-disk-drag
Olsk-<lrag
Sweeps-drag
Dlsk-<lrag

12 Corn,
bu/A
107
105
. 108
105
104
106

expected the heavier residue from corn
stalks to cause some problems.
To sum it up, conservation tillage gave
yields that were essentially no different
from those obtained from plow-disk-drag
in a corn-soybean sequence. And there
was little or no yield advantage for late
fall tillage over the 5-year period.
Table 3. Soybean ylelds(5-yr average), spring tllla'Qe compared to late fall
tillage.
Tillage treat1T1Bnts
Fall

Spring

Olsk-<lisk-drag
Chop-sweeps-<lisk-drag
Disk-moldboard plow-<llsk-<lrag
Disk-chisel plow, twists Disk-drag
Chop-chisel plow, twists Sweeps-drag
Disk-moldboard lllow
Olsk-draa

Soybeans,
bu/A

37
36

37
35
34

36

But is stand reduced
by all that trash?

Would chiseling in early
fall give better results?

With August chiseling, we start to see
a difference, although even yet it was not
statistically significant.
Tillage right after oats harvest in early
August would give a longer interval for
moisture accumulation before freeze up
and would increase the possibility of
receiving a rain heavy enough to cause
runoff on hard, untilled soil.
The chisel plow in early August did
appear to have a beneficial effect on corn
yield in 1981 (Table 4). It's only an
indication, not statistically significant, but
it suggests that this may be a good
management practice from a yield
standpoint as well as from a conservation
standpoint.

Weeds, soil moisture, crop residues,
and soil texture are problems that are
brought up when farmers talk about
seedbeds. With poor seedbeds, stands
could be affected, and that sometimes
means lower yields.
We have only one year's stand count
data (Table 5). That year was fairly
representative, with good crop yields. The
stand reductions were rather small, but
the relationship of reduced stand to lower
yield was consistent for both corn ana
soybeans.

Is soil compaction greater and
soil moisture less with min-till?

Where corn followed oats or soybeans
followed corn (Table 6), tillage method
had only minor effect on bulk density (a
measure of soil compaction). At the 20-40
cm depth (about 6-12 inches) moldboard A\
plowing, as expected, had the lowest bulk w,
density. Even at that, none of the bulk
densities here would have much effect on
yield; it takes densities over 1.4 to
seriously reduce root growth and
elongation.
What might raise the bulk density in a
moldboard plowed field is a plow pan, a
compacted subsurface layer that can be
an inch thick and which is caused by the
downward pressure of the plow. It will be
more quickly formed by annual plowing at

Table 4. Effect of tillage treatments on yield of corn after oats (1981).

Tillage treatments
In early August
In spring
Chisel plow with sweeps Disk-drag
Chisel plow with twists Disk-drag
Moldboard plow
Disk-drag
Chisel plow sweeps-disk-drag
Moldboard plow-disk-drag

Corn,
bu/A

120
122
117
117
117

Oats stubble left standing all winter in
1981 to catch snow did not increase corn

yields, compared to plots chisel plowed in
early August.

Table 5. Effect of tillage methods on stands and yields of corn and soybeans (1981 ).

Test

Previous

crop

crop

Com

oats
oats

Soybeans
Soybeans

Com
Com
Com

Com

Soybeans

16

Summer

Till~e
Spring

Chisel plow, sweeps

Disk-drag
Disk-disk-drag

Fall
Dlsk-moldboad plow
Chop~hlsel plow, twists
Disk

Spring
Disk-drag
Disk-drag

Disk-drag

,.

Plants/A

Bu/A

18,000
16,900

120
113

132,000
128,000
114,000

33
32
31

e~ -

Effect of tillage methods on soil bulk density and soil moisture, July 2, 1981 .

-

Test
crop

Previous
crop

Corn
Corn

Oats
Oats

Corn
Corn

Oats
Oats

Soybeans
Soybeans

Corn
Corn

Soybeans
Soybeans
Soybeans
Soybeans

Spring

Soil
· depth,
cm

Disk-drag
Disk-drag

Tillag_e

Bulk
density,

%

grams/cc

wat6r,
by wt.

0-20
20-40

1.2
1.4

26
26

Disk-disk-drag
Disk-disk-drag

0-20
20-40

1.3
1.3

25
26

Disk-moldboard plow
Disk-moldboard plow

Disk-drag
Disk-drag

0-20
20-40

1.1
1.2

30
-38

Corn
Corn

Chop-chisel plow-twists
Corn-chisel plow-twists

Disk-drag
Disk-drag

0-20
20-40

1.0
1.4

24
26

Corn
Corn

Disk
Disk

Disk-drag
Disk-drag

0-20
20-40

1.2
1.3

25
28

Fall
Chisel plow-sweeps
Chisel plow-sweeps

a constant depth. Lanes of heavy wheel
traffic also will disrupt root spread and
soil water movement.
Soil moisture under soybeans that
followed corn was greatest in plots that
were moldboard plowed in the fall.
Perhaps the ability of rough plowing to
hold or absorb moisture is more
important for moisture accumulation in
some years than to keep standing stubble
over the winter to collect snow.

The real question, however, is how
much these residues affect soil
temperatures and growth rate of crops.
Figure 1 gives the soil temperatures 4
inches deep in corn rows that followed
soybeans. The greatest spread in soil
temperatures came in July before the leaf
canopy closed. In July, soil temperatures
were highest where previous crop
residues had been plowed under with a
moldboard.
Table 8 shows that corn made the
fastest start when the seedbed was fall
moldboard plowed. There was little
difference in corn height 4 weeks after

What's the tradeoff between
erosion and spring warm-up?

Conservation tillage on cornstalk ground
left enough residue on the surface in the
early part of the growing season to
protect the soil from erosion until a leaf
canopy formed (Table 7). A thousand
pounds of corn residue will cover about
25 % of the soil surface for erosion
protection. Corn residues left from the
chisel plow and disk were nearly 1.5
times this amount.
Small grain residues left after
conservation tillage were greater than the
500 lb/A minimum standard for small
grains.

Table 7. Effect of conservation tillage on amounts of crop residue left on soil
surface, 1981.

Previous

Test
C

oats

Corn
Com
Soybeans
Soybeans

s

Tlllaae

Fall

S rln
Disk-drag
Disk-disk-drag

Oats

Chisel plow. ~eeps
None

Corn
Corn
Corn

Disk-moldboard plow
Disk-drag
Chop-chisel plow, twists Disk-drag
Disk
Dlsk-d

Surface
residue
after
planting,
lb
711

725
338
1673
1468

17

Table 8. Effect of tillage methods on early crop growth rate (1982).

Test

Previous

croe

croe

Corn
Corn
Corn

Soybeans
Soybeans
Soybeans

Soybeans Corn
Soybeans Corn
So~beans Corn

Tillage ·
Fall

None
None
Mold plow
None
None
Mold elow

SerinQ
Chisel plow-sweeps-drag
Mold plow-disk-drag
Disk-drag
Chop-chisel plow-sweepsdisk-drag
Disk-mold plow-disk-drag
Disk-drag

-Fall : disk-moldboard plow
Spring: disk-drag

78

Plant
height
4 weeks
after
planting,

Fall : none
------------ Spring: Chisel plow with
sweeps-drag

77

76

..

cm

',. .

75

65
68

u..
gi

78

e
O>

74

Cl)

22
21
21

"C

.s 73

I

ei
.a 72
~

~

E
.l!? 71

'5

en

planting between chisel plowing and
spring moldboard plowing.
None of the tillage methods gave an
early growth spurt to soybeans. Soybeans
were planted later than corn, after the
danger of frost was over and soil
temperatures were warmer.
So, in wrap-up, what does
conservation tillage do?
Implements that nearly every grain
farmer has-a chisel plow and disk-can
leave sufficient crop residue on the soil
surface to effectively control erosion.
Yields in this 10-year study were
comparable to those after moldboard
plowing. Heavy-duty tandem disks with
more weight and larger blades with
different shapes penetrate deeper and do
a more thorough job of tillage than older
lightweight models.
Tillage late in the fall in a corn-soybean
rotation was not very successful in
increasing yields. If you could somehow
predict that there would be a wet spring
the following year, fall tillage could be
beneficial, especially on imperfectly
drained soils.
Tillage in early August after small
grain harvest in a corn-oats sequence
showed promise that it might increase
yields.
Seedbeds prepared with reduced tillage
methods may cause some problems in
stands. Surface trash, clods, and uneven
soil surfaces contribute to the problem. In
the 10 years of this experiment, stands
18

70

•••••••••••• Fall : disk
Spring : disk-drag
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Figure 1. Relation of soil tillage methods to soil temperatures under corn,
1982.

were sometimes reduced, but seldom
seriously.
Soil compaction was not much of a
problem in these silty, well drained
upland soils. The moldboard plow is still
one of the best implements to loosen the
soil and reduce its density.
Crop residues are beneficial for
reducing erosion, but they also reduce
soil temperatures anc;l plant growth early
in the season. If a moderate amount of
residue-enough for erosion
protection-is left on the surface, the
adverse effect of soil temperature on
early growth is minimized.
Reduced tillage is not for everyone. It
takes more effort and special care, but
the rewards are in fewer and less costly
trips over the field, less time required,
comparable yields, and better soil
conservation.
D
The author is Fred Shubeck. r esearch manager a t the
Southeast Experiment Farm near Beresford.
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Restructured meat opens up a new
market- the people who have steak tastes and
hamburger pocketbooks. The resulting higher
demand would bring better prices for more of
the animal carcass. South Dakota is a leader in
this field.

Stockwater fish
Dugouts don 't fit an angler's idea of paradise,
perhaps. They can be, however, real fish
factories for family food and commercial
enterprises. Trout and catfish , after one
summer's growth, were respectable by
anybody's standards.

Researcher friendly
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mosquitoes to a bare arm. Scientists report
how they use this new technology, how it's
accurate, fast , and labor saving.
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How to pick a flower
Maybe you shouldn't pick the flower growing
on the other side of the fence. Choosing a
sunflower hybrid involves a lot more than just
seeing what grew best this year in your
neighborhood.

Research on wheels
Cottonwood station is the hub for agronomic
research in most West River counties.
It typifies the way some of the best
research gets done-right out in the fields
where the problems are.

High-tech t il lage
In this case, high-tech tillage means less
tillage. Southeast Farm has been using a chisel
plow and disk for 10 years. While Fred
~
Shubeck warns that low-till may not be for
W'
everyone, it sure works for this farm.

